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Abstract 
This article proposes a revised technology acceptance model to measure 
customers ‘acceptance of internet banking, in Iran. This study uses the 
technology acceptance model, theory of planned behavior and theory of 
perceived risk to build a comprehensive model. We designed a questionnaire and 
used it to survey a randomly selected sample of customers of internet banking, 
and In June 2010, a sample of 349 customers of national bank of Iran completed 
the questionnaire. We analyzed the data using structuralalequation modeling 
(SEM) to evaluate the strength of the hypothesized relationships, if any, among 
the constructs. The results provide support of the proposed model and confirm 
its robustness in predicting customers’ intention to accept internet banking and 
imply that the perceived usefulness is the most important positive predictor and 
security risk is the most important negative predictor of the intention to use 
internet banking. 
 
Keyword: Technology acceptance model (TAM), Theory of planned behavior (TPB), 
Theory of perceived risk (TPR), Structural equation modeling (SEM). 
 
Introduction 
The rapid development of internet and electronic business has stimulated the banking 
and financial sectors towards encouraging customers to use internet banking. Internet 
banking is multifaceted and impacted by changes in such technology, deregulation of many 
parts of finance, the emergence of new banking institutions and economic restructuring. 
Such environmental changes are forcing banks to reassess their costs and profit structures, 
in attempts to remain profitable, reduce operating expenses and maintain strict control of 
costs. This paper introduces a parsimonious behavioral model to examine the factors that 
influence internet banking acceptance. By understanding the factors affecting user 
acceptance and usage of internet banking services, banks will be able to target bottlenecks 
that hinder user acceptance and improve their services. 
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Theoretical background and research model 
Technology acceptance model 
User acceptance remains a barrier to the success of new information technologies (IT). 
In an attempt to explain this, Davis (1989) introduced TAM, based on the attitude–behavior 
paradigm from cognitive psychology. He argues that people adopt an application primarily 
because of the functions it performs and secondarily because of the ease or difficulty 
associated with making the system perform these functions. The model provides a basis for 
tracking the impact of external factors on internal beliefs, attitude, and behavior (Davis, 
Bagozzi and Warshaw, 1989).TAM posits that two particular beliefs, perceived usefulness 
(PU) and perceived ease of use (PEOU) are main determinants of the attitudes (AT) toward 
using anew technology. PU concerns the degree to which a person believes that using a 
particular system would enhance his or her job performance; while PEOU is defined as the 
degree to which a person believes that using a particular system would be free of effort 
(Davis, 1989; Davis et al., 1989). These two beliefs create a favorable behavioral intention 
(BI) toward using the IT that consequently affects its self-reported use (Davis et al., 1989). 
Moreover, TAM postulates that BI is viewed as being jointly determined by the persons’ 
attitude towards using system (AT) and PU (Davis et al., 1989). TAM was adopted and 
based on the theory of reasoned action (TRA). 
 
Theory of planned behavior 
Theory of reasoned actions is ill-equipped to predict situations where people possess 
low volitional control. In the TPB, Ajzen (1991) incorporates perceived behavioral control 
(PBC) as an antecedent of behavioral intentions to overcome this limitation. Therefore, in 
theTPB, a person’s performance of certain behavior depends on his or her intention toward 
that behavior; intention in turn relies on attitudes, subjective norms (SN), and PBC. Ajzen 
(2006) defines PBC as “people’s perceptions of their ability to perform a given behavior”, 
and empirical evidence suggests that it improves predictions of intentions (Ajzen, 1991). 
Subjective norms (SN) refer to perceived pressures to perform a behavior; according to 
what others say or do is important (Fishbein and Ajzen, 1975). E-commerce acceptance 
research suggests mixed results regarding this variable; some researchers find thatSN has 
no significant influence on intentions (e.g., Shim, Eastlick , Lotz  and Warrington, 
2001;Shih and Fang, 2004), whereas others reveal a significant relationship(Taylor and 
Todd, 1995). Vijayasarathy (2000) suggests that perceptions of relevant others may differ 
according to the type of behavior. 
 
Theory of perceived riskand perceived risks of internet banking 
Peter and Ryan (1976) defined perceived risk as a kind of subjective expected loss, and 
Feather man and Pavlou (2003) also defined perceived risk as the possible loss when 
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pursuing a desired result. Perceived risk theory has been used to explain consumers’ 
behavior. Considerable research has examined the impact of risk on traditional consumer 
decision making (Lin, 2008).  
 Six components or types of perceived risk have been identified: financial, 
performance, social, physical, security and time-loss (Jacoby and Kaplan, 1972; Kaplan and 
Szybille, 1974; Roselius, 1971). However, the dimensions of perceived risk may vary 
according to the product (or service) class (Featherman andPavlou, 2003). The present 
research investigated five types of risk that include security, financial, social, time, and 
performance loss. The details of these five risks related to internet banking are described as 
follows: 
1. Security risk: This is defined as a potential loss due to fraud or a hacker 
compromising the security of an internet bank user. 
2. Financial risk: It is defined as the potential for monetary loss due to transaction error 
or bank account misuse.  
3. Social risk: This refers to the possibility that using internet banking may result in 
disapproval of one’s friends/family/work group. 
4. Time risk: It may refer to the loss of the time and inconvenience incurred due to the 
delays of receiving the payment or the difficulty of navigation (finding appropriate services 
and hyperlinks). 
5. Performance risk: This refers to losses incurred by deficiencies or malfunctions of 
internet banking websites. 
 
Proposed model and hypotheses development 
Over the past decade, TAM and TPB have been widely applied to examine IT usage 
and e-service acceptance (Davis, 1993; Hsu, 2004). However, neither TAM nor TPB have 
been found to provide consistently superior explanations or behavioral predictions (Chen, 
Fan and Farn, 2007). Recently, a growing body of research has focused on integrating them 
to examine IT usage and e-service acceptance because the two models are complementary, 
and the results have showed that the integration model had better exploratory power than 
the individual use of TAM and TPB (Bosnjak, Obermeier and Tuten, 2006; Chen et al., 
2007; Wu and Chen, 2005).Although several prior research projects have focused on the 
factors that impact on the acceptance  of information technology or internet, there is limited 
empirical work which simultaneously captures the success factors (positive factors) and 
resistance factors (negative factors) that help customers to accept internet banking. Drawing 
from perceived risk theory, five specific risk facets – financial, security, performance, 
social and time risk – are integrated with the technology acceptance model (TAM) and 
theory of planned behavior (TPB) model to propose a theoretical model to explain 
customers’ intention to use internet banking. We will test the strength of the hypothesized 
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relationships embedded in the theoretical model and the robustness of the model in 
predicting customers’ intention to accept internet banking in Iran. The theoretical model is 
graphically presented in Fig. 1. Based on the theoretical model, we formulated the 
following research hypotheses. 
H1. Perceived usefulness has a positive effect on behavioral intention to use internet 
banking. 
H2.Attitudes have a positive effect on behavioral intention to use internet banking. 
H3. Perceived behavioral control has a positive effect on behavioral intention to use 
internet banking. 
H4. Subjective norm has a positive effect on behavioral intention to use internet 
banking. 
H5. Perceived ease of use has a positive effect on perceived usefulness of internet 
banking. 
H6. Perceived usefulness has a positive effect on attitudes towards the use of internet 
banking. 
H7. Perceived ease of use has a positive effect on attitudes towards the use of internet 
banking. H8.Social risk negatively influences attitudes towards the use of internet banking. 
H9.Time risk negatively influences attitudes towards the use of internet banking. 
H10.Performance risk negatively influences attitudes towards the use of internet 
banking. 
H11.Financial risk negatively influences attitudes towards the use of internet banking. 
H12: Financial risk negatively influences intentions towards the use of internet 
banking. 
H13.Security risk negatively influences attitudes towards the use of internet banking. 
H14. Security risk negatively influences intentions to use internet banking. 
 
Method 
 The 500 questionnaires distributed between customers of national bank of Iran and 349 
customers completed the questionnaire. Sample demographics are depicted in Table 1. 
79.1% of the respondents were male and20.9 % were female. The majority of respondents 
(41.8%) were between 27 and 35 years old. Finally, the education levels of respondents 
were 51% college/university and45.8% high school. The research model measures, mainly 
adapted from prior research, contained modifications where needed to fit the Internet 
banking context and utilized five-point Likert scale measurements, ranging from “strongly 
disagree” to “strongly agree.” Intention was adopted from Taylor and Todd (1995); 
Venkatesh and Davis (2000); Cheng, Lam and Yeung (2006); attitude from Davis (1989); 
Taylor and Todd (1995); Cheng et al.(2006),Suh and Han (2002), perceived usefulness and 
perceived ease of use from Davis (1989); Wang,Lin and Tang (2003),Cheng et al. (2006), 
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Subjective norm from Taylor and Todd (1995); Shih and Fang (2004); Wu and Chen(2005), 
perceived behavioral control from Taylor and Todd (1995); Wu and Chen(2005), time risk, 
social risk, performance risk, security risk and financial risk from Feather man and Pavlou 
(2003). 
 
Analysis 
Analysis of the measurement model 
Regarding reliability, the survey had strong internal consistency with all multiple-item 
constructs achieving Cronbach’s alpha of 0.80 or higher. From principle component 
analysis (PCA), (SPSS 15.0), KMOs exceed0.84 (table 2). Factor loadings exceed 0.5, 
demonstrating convergent validity. 
 
Analysis of the structural model 
We assessed the overall goodness-of-fit using the chi-square test. The chi-square test 
assesses the adequacy of a hypothesized model in terms of its ability to reflect variance and 
covariance of the data. Due to its tendency to be sensitive to sample size, other fit indices 
(e.g., GFI, AGFI, CFI, NFI, and RFI) were considered in conjunction with the chi-square. 
For the statistical significance of parameter estimates, t values were used. The results of 
structural equation modeling obtained for the proposed conceptual model revealed ratio of 
chi-square to the degree of freedom(χ2/df)of 1.92(p < 0.05), goodness-of-fit index (GFI) of 
0.94, adjusted goodness-of-fit index (AGFI) of 0.90, comparative fit index (CFI) of 
0.93,normed fit index (NFI) of 0.94, relative fit index (RFI) of 0.92, and root mean square 
error of approximation (RMSEA) of 0.05 (seeFig. 2). Generally, fit statistics greater than or 
equal to 0.9 for GFI,NFI, RFI, and CFI indicate a good model fit (Bagozzi, Yiand Phillips, 
1991). Furthermore, RMSEA values ranging from 0.05 to0.08 are acceptable; therefore, the 
RMSEA suggested that our model fit was acceptable. Other fit indices, indicated that our 
proposed model obtained an adequate model fit.  
 
Hypotheses testing 
A structural equation modeling (SEM) approach was adopted in our data analysis 
(Bagozzi et al., 1991). Fig. 2 presents the results of the structural model. 
 Intention to use internet banking in this study was jointly predicted by perceived 
usefulness (β =0.60, Standardized path coefficient, p < 0.05), attitude (β = 0.46, p < 0.05), 
perceived behavioral control (β = 0.26, p < 0.05), subjective norm (β = 0.23, p < 0.05), 
financial risk (β = -0.20,p < 0.05), and security risk (β = -0.45, p < 0.05).As a result, 
Hypotheses 1, 2, 3, 4, 12, and 14 were all supported. Perceived ease of use (β = 0.22, p 
<0.05) significantly influenced perceived usefulness, Consequently, Hypothesis 5 was 
supported. Attitude was predicted by perceived usefulness (β = 0.50, p < 0.05), perceived 
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ease of use (β = 0.29, p < 0.05), social risk (β = -0.30, p < 0.05), time risk (β = -0.40, p < 
0.05), performance risk (β = -0.41, p < 0.05), financial risk (β = -0.44, p < 0.05), and 
security risk (β = -0.51, p < 0.05). These findings validated Hypotheses 6, 7, 8, 9, 10, 11, 
and 13 respectively.Tofurther assess the significance of indirect effects of predictor 
variableson intentions to use online banking, a decomposition of the effects analysis was 
conducted (see Table 3). 
 
Discussion  
The results of this study provide support for the research modelpresented in Fig. 1 and 
for the hypotheses regarding the directionallinkage among the model’s variables. Several 
insightful results couldbe summarized from our research framework, and these are 
presentedbelow in two categories: positive and negative predictors.Security, financial, time, 
social and performance risks allemerged as negative factors in the intention to accept 
internet banking.First, the intention is adversely affected primarily by securityrisk (β = -
0.45, p < 0.05).Security risk appearsto be the most important inhibitor to the acceptance of 
internet banking. This underscores the fact that concerns about fraud andidentity theft are 
foremost in the minds of internet users. Thus,providing encryption and strong 
authentication to prevent fraudand identity theft should be a priority in this field.Second, 
financial risk also has a significant negative effect(β = -0.20,p < 0.05) on the intention to 
acceptance of internet banking andwas the second most important inhibitor to the adoption 
of suchservices.At present, internet banking transactions lack the assuranceprovided by 
staff assistance in traditional settings with the use offormal proceedings and receipts, and 
because of this, customersusually have difficulties in asking for compensation when 
transactionerrors occur. Thus, this may explain why many customers resistaccepting 
internetbanking. Third, the results indicate that performance risk has a significant negative 
influenceon attitude(β = -0.41, p < 0.05). Therefore, minimizing the risk of website 
malfunction might increase the willingness of consumers to conduct transactions online. 
The fourth finding reveals that the influence of social risk onattitude was significant. This 
shows that customers are careabout social pressure from their friends/family/work group 
withregard to internet banking. Fifth, this study found that the time risk to has anegative 
influence on attitudes towards the intention to accept internetbanking. This implies that 
internet banking users might worryabout delays in receiving online payments and might be 
concernedwith the length of time involved in waiting for the website orlearning how to 
operate it. Thus, reducing the possibility of delaysof payment and waiting time is an 
important issue for internet bankingservice providers. On the other hand, compared with the 
negative factors of perceived risk, the intention to use internet bankingis primarily 
andpositively affected by perceived usefulness(β = 0.60) and less so by attitude (β = 0.46), 
perceived behavioral control (β = 0.26) and subjective norm (β = 0.23) and This implies 
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that the perceived usefulnessis the most important positive predictor of the intention to 
useinternet banking.Moreover, perceived usefulness has an indirect influence, via attitude, 
on behavioral intention to use online banking. This result is similar to the finding reported 
in Taylor and Todd (1995), which indicated that perceived usefulness has both direct and 
indirect influences on behavioral intentions toward system use.Attitude also has a 
significant impact (β = 0.46) and appears to be the second positive determinant of a 
consumer’s intention to accept internet banking.  Perceived ease of use does not have a 
direct impact on intention to use, although it affects the perceived usefulness, which in turn 
leads to greater acceptance of internet banking. Similar findings were obtained by 
Pikkarainen (2004) and Chan and Lu (2004), who investigated the acceptance of internet 
banking in Finland and Hong Kong, respectively. Both studies reached the same conclusion 
that perceived usefulness ismore influential than perceived ease of use in explaining the 
acceptance of internet banking. 
 
Conclusions 
 This paper aims to develop an extended TAM with a TPB model to predict and explain 
customers’ behavioral intentions with regard to adopting online banking. The proposed 
model incorporates five categories of perceived risk to provide a more comprehensive 
investigation covering both the positive and negative aspects of internet banking. The 
results show that the proposed model has good explanatory power and confirms its 
robustness in predicting customers’ intentions to use such services. 
 
Research limitations  
While this study has identified external factors (perceived risks) influencing 
consumers’ acceptance of internet banking, it is important to recognize the cultural and 
national limitations of these findings. This is because cultural differences have been found 
with respect to how individuals respond to a potential risk (Bontempo,Bottom and Weber, 
1997; Weber and Hsee, 1998). Moreover, individual’s cognitive propensity to risk differs 
across culture and is likely to affect the perceptions of the presence of risks as well as the 
evaluation of the risks (Tse, 1988).In other words, the customers’ acceptance of internet 
banking may be indirectly influenced by cultural differences. However, this phenomenon 
needs further investigations and validations. Hence, the replication of this study on a wider 
scale with different national cultures is essential for the further generalization of the 
findings. 
 
Implications 
The results of this study are particularly important for managers as they decide how to 
allocate resources to retain and expand their current customer base. However, building a 
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risk-free online transaction environment is much more difficult than providing benefits to 
customers. Therefore, internet banking companies need to search for risk-reducing 
strategies that might assist in inspiring high confidence in potential customers. This study 
suggests that they should consider focusing on the prevention of intrusion, fraud and 
identity theft. For example, building secure firewalls to avoid intrusion, developing 
methods for strengthening encryption, and authenticating websites in order to prevent fraud 
and identity theft are all measures that should be undertaken.  
In addition, this study suggests that internet banking companies could develop trust-
building mechanisms to attract customers, such as statements of guarantee, increased 
familiarity through advertising, and long-term customer service. It is worth noting that 
because internet banking is a less verifiable and controllable environment, internet banking 
customers usually have difficulty in asking for compensation when transaction errors occur. 
Thus, we suggest that internet banking companies should provide customers with digital 
receipts or a guarantee for every transaction in order to increase confidence in such 
services. 
 
Further research 
The present study has many implications for future internet banking research. First, the 
empirical results show that the five risk facets all have significant effects on behavioral 
intention to use online banking, where security risk has the biggest negative effect (β = -
0.45), while perceived usefulness, has the strongest positive effect (β = 0.60). Moreover, 
according to the risk theory of consumer behavior (Bauer, 1960), Bauer indicated that 
benefits are often accompanied with risks, and thus, it is worth investigating the casual 
relationship between these two elements. This study providesan initial blueprint to develop 
further understanding of this causalrelationship. 
 
Table 1 
Sample demographic 
Measure Item Frequency Percentage (%) 
Male 276 79.1 
Gender 
Female 73 20.9 
18-26 43 12.3 
27-35 146 41.8 
36-44 130 37.2 
45-53 27 7.7 
54-62 2 0.6 
Age 
>62 1 0.3 
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Measure Item Frequency Percentage (%) 
High school 160 45.8 
College/university 178 51 
Master 9 2.6 
Education level 
PhD 2 0.6 
Very weak 13 3.7 
Weak 39 11.2 
Medium 229 65.6 
Well 51 14.6 
Computer usage skill 
Great 17 4.9 
Very difficult 10 2.9 
Difficult 34 9.7 
Medium 145 41.5 
Easy 125 35.8 
Internet access 
Very easy 35 10 
Very weak 34 9.7 
Weak 68 19.5 
Medium 183 52.4 
Well 53 15.2 
Internet usage skill 
Great 11 3.2 
less than 3 hour 78 22.3 
3- 5 hour 180 51.6 
6-10 hour 56 16 
11-15 hour 24 6.9 
using internet per week 
>15 hour 11 3.2 
 
Table 2 
KMO and Bartlett’s  Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .841 
Approx. Chi-Square 3.983E3 
df 496 
Bartlett’s  Test of Sphericity 
Sig. .000 
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Table 3 
Direct, indirect and total effects 
Effect on 
Perceived usefulness Attitude Intention 
Variable 
Direct Indirect Total Direct Indirect Total Direct Indirect Total 
Perceived ease of use 0.22 _ 0.37 0.29 0.11 0.40 _ 0.13 0.13 
Perceived usefulness _ _ _ 0.50 _ 0.50 0.60 0.23 0.83 
Financial risk _ _ _ -0.44 _ -0.44 -0.20 -0.20 -0.40 
Security risk _ _ _ -0.51 _ -0.51 -0.45 -0.23 -0.68 
Social risk _ _ _ -0.30 _ -0.30 _ -0.14 -0.14 
Timerisk _ _ _ -0.40 _ -0.40 _ -0.18 -0.18 
Performance risk _ _ _ -0.41 _ -0.41 _ -0.19 -0.19 
Attitude _ _ _ _ _ _ 0.46 _ 0.46 
Subjective norm _ _ _ _ _ _ 0.23 _ 0.23 
Perceived behavioral control _ _ _ _ _ _ 0.26 _ 0.26 
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